The effects of Vitamin D metabolites on expression of genes for calcium transporters in human duodenum.
The role of Vitamin D in the regulation of calcium absorption in the intestine is well recognized but the mechanisms of the effects on human genes are surprisingly poorly understood. We have determined the expression of transcripts of the apical membrane calcium transporter TRPV6, the cytoplasmic calcium binding protein calbindin-D9k, the basolateral plasma membrane Ca(2+)-ATPase (PMCA1) and the Vitamin D receptor (VDR) in normal endoscopic duodenal mucosal biopsies using quantitative real-time RT-PCR and related baseline expression to Vitamin D metabolites. TRPV6 transcript levels have been shown to be significantly correlated with serum 1,25(OH)(2)D levels in men, but not overall in women, where negative effects of age predominate. TRPV6 and VDR expression were significantly related in both men and women, but were significantly lower in older women. Associations with bone mineral density and fractional calcium absorption were also studied. In a second series of subjects, duodenal biopsies were incubated in organ culture for 6h with Vitamin D metabolites. TRPV6 expression was significantly increased by 1,25(OH)(2)D(3) (10(-9)mol/l) as was PMCA1 to a much smaller extent. TRPV6 expression also increased with 25(OH)D(3). CYP27B1 expression was found in all samples, and CYP24 transcripts were detected after incubation with 1,25(OH)(2)D(3) or 25(OH)D(3).